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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended  Guidelines 
for  Safety  Inspection  of  Dams,  for  Phase  I Investigations.  Copies  of  these 
guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a Phase  I investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The  assessment  of 
the  general  condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigations,  and  analyses  involving  topographic  mapping, 
subsurface  investigations,  testing,  and  detailed  computational  evaluations  are 
beyond  the  scope  of  a Phase  I investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition  of  the 
dam  is  based  on  observations  of  field  conditions  at  the  time  of  inspection  along 
with  data  available  to  the  inspection  team.  In  cases  where  the  reservoir  was 
lowered  or  drained  prior  to  inspection,  such  action,  while  improving  the  stability 
and  safety  of  the  dam,  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a dam  depends  on  numerous  and 
constantly  changing  internal  and  external  conditions,  and  is  evolutionary  in 
nature.  It  would  be  incorrect  to  assume  that  the  present  condition  of  the  dam  will 
continue  to  represent  the  condition  of  the  dam  at  some  point  in  the  future.  Only 
through  frequent  inspections  can  unsafe  conditions  be  detected,  and  only  through 
continued  care  and  maintenance  can  these  conditions  be  prevented  or  corrected. 

Phase  I inspections  are  not  intended  to  provide  detailed  hydrologic  and  hydraulic 
analyses.  In  accordance  with  the  established  Guidelines,  the  spillway  design  flood 
is  based  on  the  estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  The  spillway  design  flood 
provides  a measure  of  relative  spillway  capacity  and  serves  as  an  aid  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic  studies,  con- 
sidering the  size  of  the  dam,  its  general  condition  and  the  downstream  damage 
potential. 
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ASSESSMENT 

\/ 

Trout  Lake  Dam  is  an  earth  embankment  dam  with  a concrete  overflow 
spillway.  The  dam  is  approximately  390  feet  long  and  has  a maximum  height  of 
about  24  feet.  The  dam  is  located  along  Pennsylvania  Route  715,  about  1 mile 
south  of  Reeders,  Pennsylvania. 

The  spillway  is  capable  of  discharging  25  percent  of  the  Probable  Maximum 
Flood  (PMF)  without  overtopping  of  the  earth  embankment.  Failure  of  the  dam 
would  significantly  increase  the  hazard  to  loss  of  life  downstream  of  the  dam. 
Therefore,  the  spillway  is  classified  as  "seriously  inadequate",  and  the  dam  is 
classified  as  "unsafe  (non-emergency)".  The  spillway  capacity  should  be  increased. 
Further  detailed  hydrologic  and  hydraulic  studies  should  be  performed  prior  to  the 
design  of  additional  spillway  capacity. 

Based  on  visual  observations  and  review  of  the  information  obtained  from 
the  Pennsylvania  Department  of  Environmental  Resources,  Dam  Safety  Section, 
Trout  Lake  Dam  is  considered  to  be  in  poor  condition.  Several  conditions  require 
further  investigation,  maintenance  or  monitoring:  v 

1.  Longitudinal  depressions  extend  across  the  upstream  face  of  the  dam. 
These  depressions  should  be  monitored  to  determine  if  any  differen- 
tial movement  occurs. 

2.  Immediately  downstream  of  the  embankment  is  an  area  of  seepage, 
saturated  silty  deposits,  and  standing  water.  Thi3  area  should  be 
monitored  regularly  for  signs  of  increased  seepage  and/or  turbid 
water. 

3.  The  depressions  along  the  upstream  face,  the  seepage  and  discolcred 
water  at  the  toe  of  the  earth  embankment,  and  undulations  of  all  of 
the  embankment  surfaces  may  be  indicative  of  the  migration  of  fine 
material  through  the  embankment  or  foundation.  A subsurface 
investigation  should  be  initiated  at  several  sections  of  the  dam  to 
include,  but  not  be  limited  to,  soil  borings  for  determination  of  the 
composition  and  in  situ  properties  of  the  embankment  and  foundation 
materials.  The  investigation  should  be  supervised  by  a licensed 
professional  engineer  with  exj._iience  in  the  design  and  construction 
of  dams.  Results  of  the  investigation  should  be  used  to  establish  if 
the  materials  are  satisfactory  for  the  embankment  as  designed  and 
constructed;  and  to  detect  possible  fines  migration. 


4.  Piezometers  should  be  installed  in  the  boreholes  to  evaluate  pore 
pressure  development  throughout  the  embankment. 

5.  The  downstream  slope  is  overgrown  with  a heavy  cover  of  trees.  The 
roots  of  the  large  trees  may  increase  the  seepage  potential  through 
the  embankment.  Uprooting  of  thp  trees  could  cause  substantial 
volumes  of  embankment  material  to  be  displaced.  Therefore,  the 
trees  should  be  cut  to  root  level  and  removed  from  the  surface  of  the 
embankment. 

6.  The  upstream  face  is  not  provided  with  slope  protection.  Slope 
protection  should  be  provided  to  prevent  damage  from  wave  action. 

7.  Portions  of  the  top  of  the  embankment  were  found  to  be  below  design 
elevation.  Areas  below  design  elevation  should  have  additional  fill 
placed  and  compacted  to  regrade  the  embankment  to  design 
elevation. 

8.  The  low  level  outlet  conduit  and  gate  valve  are  silted-in  at  the 
downstream  end,  and  no  means  of  upstream  control  was  evident  at 
the  time  of  inspection.  The  valve  and  outlet  should  be  cleared  of  silt, 
and  the  adequacy  of  the  outlet  system  should  be  assessed.  A means 
of  positive  upstream  control  should  be  provided  for  the  low  level 
outlet. 

9.  The  conditions  of  the  site  show  evidence  of  lack  of  maintenance.  A 
program  of  periodic  maintenance  should  be  established  to  include,  but 
not  be  limited  to,  keeping  the  slopes  cleared  of  deleterious 
vegetation,  exercising  the  gate  valve  and  inspecting  the  dam  for 
structural  deficiencies. 

10.  There  was  no  evidence  of  a flood  warning  system  at  this  site.  The 
dam  should  be  monitored  during  periods  of  heavy  rainfall,  and 
downstream  residents  alerted  in  the  event  of  an  impending  failure. 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
TROUT  LAKE  DAM 
INVENTORY  NUMBER  - PA  00769 


SECTION  I 

PROJECT  INFORMATION 


1.1  General 

a.  Authority.  The  Dam  Inspection  Act,  Public  Law  92-367,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a program  of 
inspection  of  dams  throughout  the  United  States. 

b.  Purpose  of  Inspection.  The  purpose  of  this  inspection  is  to  evaluate 
the  structural  and  hydraulic  conditions  at  Trout  Lake  Dam  and  to  determine  if  the 
dam  constitutes  a hazard  to  human  life  or  property. 

1.2  Project  Description  (From  information  obtained  from  the  Pennsylvania 
Department  of  Environmental  Resources  (DER),  Dam  Safety  Section.) 

a.  Description  of  Dam  and  Appurtenances.  Trout  Lake  Dam  is  an  earth 
embankment  structure  approximately  390  feet  long.  The  embankment  has  a 
maximum  height  of  about  24  feet. 

A 35-foot  long  overflow  spillway  is  located  along  the  left  abutment  of 
the  dam.  A clear-span  bridge  is  constructed  over  the  spillway,  with  the  steel  beam 
supports  approximately  4 feet  above  the  spillway  crest.  The  spillway  discharge 
channel  is  provided  with  a masonry  training  wall  along  the  right  bank  for 
approximately  50  feet  downstream  of  the  bridge. 

According  to  the  drawings  made  available,  the  dam  is  provided  with  a 
low  level  outlet  conduit  of  unknown  size  and  material.  The  outlet  condu  t is 
provided  with  a control  at  the  downstream  toe  of  the  embankment  (see  Section 
3.1.c). 


b.  Location.  Trout  Lake  Dam  is  located  along  Pennsylvania  Route  715 
about  1 mile  south  of  Reeders,  Pennsylvania,  on  Appenzell  Creek.  The  dam  site  is 
shown  on  the  USGS  Quadrangle  entitled  "Mount  Pocono,  Pennsylvania"  at 
coordinates  N 41°  00.1',  W 75°  20.8'.  A regional  location  plan  of  Trout  Lake  Dam 
is  enclosed  as  Plate  1,  Appendix  E. 

c.  Size  Classification.  Trout  Lake  Dam  has  a maximum  height  of 
approximately  24  feet  and  a maximum  storage  volume  of  about  1,117  acre-feet. 
The  dam  is  in  the  intermediate  size  category. 

d.  Hazard  Classification.  Several  homes  and  a church  are  located  along 
Appenzell  Creek  at  the  town  of  Appenzell,  1 mile  downstream  of  the  dam.  Failure 
of  Trout  Lake  Dam  would  probably  cause  Gruber  Lake  Dam  (^  mile  downstream)  to 
fail  and  would  cause  property  damage  and  the  probable  loss  of  human  lives. 
Therefore,  the  dam  is  in  the  high  hazard  category. 
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e.  Ownership.  The  dam  is  owned  by  Mr.  M.  David  Karpe,  103  East  125th 
Street,  New  York,  NY  10035. 

f.  Purpose  of  Dam.  The  dam  was  originally  constructed  for  ice  pondage. 
The  reservoir  is  now  used  for  recreation. 

g.  Design  and  Construction  History.  (From  information  obtained  from 
DER.)  The  dam  was  constructed  in  1900.  No  information  made  available  is  dated 
before  1926.  The  spillway  and  bridge  of  the  original  structure  have  been  replaced, 
but  no  details  of  the  work  were  made  available. 

h.  Normal  Operating  Procedure.  The  reservoir  is  normally  maintained 
at  the  spillway  crest  elevation.  Inflow  occurring  when  the  reservoir  is  at  or  above 
the  spillway  crest  elevation  is  discharged  over  the  spillway. 

1.3  Pertinent  Data 


a.  Drainage  Area.  The  drainage  area  to  the  Trout  Lake  Dam  is  3.7 
square  miles.  The  sub-basin  drainage  area  to  Mountain  Spring  Lake  Dam  is  2.5 
square  miles. 


b.  Discharge  at  Dam  Site.  No  high  pool  or  discharge  records  were  made 
available.  The  spillway  capacity  to  the  design  top  of  the  dam  is  approximately  790 
cubic  feet  per  second  (cfs). 

c.  Elevation  (feet  above  MSL  - estimated) 


Spillway  Crest  943.0 

Design  Top  of  Dam  947.0 

Low  Spot  (top  of  dam)  946.8 

Drainage  Pipe  Invert  (outlet)  923.0 

d.  Reservoir  (miles) 

Length  of  Normal  Pool  .95 

Length  of  Pool  (top  of  dam)  .98 

e.  Storage  (acre-feet) 

Normal  Pool  (Elev.  943.0)  700 

Design  Top  of  Dam  (Elev.  947.0)  1117 


f.  Reservoir  Surface  Area  (acres) 
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Normal  Pool  96 

Design  Top  of  Dam  113 


Dam  Data  (From  information  provided  by  DER) 


Type  - 
Length  - 
Height  - 
Top  Width  - 
Side  Slopes  - 


Earth  Embankment 
390  feet  - 
24  feet  (maximum) 
approximately  20  feet 
both  slopes  variable  from 
1 H:1V  to  2.5  H:1V 


Zoning  - 

Impervious  Core  - 
Cutoff  - 
Grout  Curtain  - 

h.  Diversion  and  Regulating  Tunnel 

None 

i.  Spillway 

Type  - 

Length  of  Weir  - 
Crest  Elevation  - 
Gates  - 

Upstream  Channel  - 
Downstream  Channel  - 


unknown 
unk  }wn 
unknown 
unknown 


concrete  weir 
35  feet 

943.0  feet  MSL 

none 

none 

25-foot  wide  riprapped 
channel 


j.  Regulating  Outlets.  A low  level  outlet  conduit  of  undetermined 
diameter  is  constructed  through  the  embankment.  A gate  valve  is  located  at  the 
downstream  toe. 


SECTION  2 
ENGINEERING  DATA 


2.1  Design 

a.  Data  Available.  The  engineering  data  made  available  by  DER 
includes  the  following: 

1.  Plans  and  Sections  for  rebuilding  of  the  dam,  dated  1927  (never 
implemented  - see  Plates  2 and  3 of  Appendix  E). 

2.  Photographs 

3.  Application  for  Permit  to  Draw  Dam  or  Other  Body  of  Water  in 
Accordance  with  the  Act  of  December  15,  1959. 

4.  Miscellaneous  correspondence,  inspection  reports,  etc. 

b.  Design  Features.  A description  of  the  design  features  is  discussed  in 
Section  1.2.a. 


2.2  Construction 

The  only  information  made  available  concerning  the  construction  of  Trout 
Lake  Dam  is  a comment  in  a letter  dated  July  28,  1926,  stating  that  the  dam  was 
built  26  years  previous,  under  the  direction  of  Frank  G.  Wolfe. 

2.3  Operation 

No  formal  operating  procedures  were  included  in  the  information  obtained 
from  DER. 

2.4  Evaluation 

a.  Availability.  All  information  made  available  was  obtained  from  DER. 

b.  Adequacy.  Although  design  and  construction  information  is  minimal, 
a Phase  I evaluation  is  considered  reasonable  based  on  the  revealing  conditions 
observed  during  the  field  inspection. 

c.  Validity.  There  is  no  reason  to  question  the  validity  of  the  data 
obtained  from  DER. 


SECTION  3 
VISUAL  INSPECTION 


3.1  Findings 

a.  General.  The  field  inspection  of  Trout  Lake  Dam  took  place  on 
December  14,  1978.  At  the  time  of  inspection,  the  water  surface  was 
approximately  one  inch  above  the  spillway  crest.  No  underwater  areas  were 
inspected. 


b.  Dam.  The  upstream  face  of  the  dam  is  heavily  covered  with  bushes 
and  small  trees.  The  slope  of  the  upstream  face  varies  from  about  2.3  H:1V  to  1 
H:1V.  Undulating  longitudinal  depressions  were  observed  all  along  the  upstream 
face  and  top  of  the  dam.  A sparse  covering  of  cobbles  was  noted  on  the  upstream 
slope. 


The  top  of  the  dam  supports  a paved  macadam  road  with  a 
pronounced  centerline  crown.  The  top  of  the  dam  appears  to  be  rounded  rather 
than  flat.  Wooden  post  and  cable  barriers  are  located  along  both  edges  of  the  top 
of  the  dam.  The  barriers  appear  to  have  settled  toward  the  adjoining  slopes.  At 
several  locations  along  the  upstream  face,  the  barrier  posts  have  fallen  into  the 
reservoir. 


The  downstream  face  of  the  embankment  is  heavily  overgrown  with 
trees  up  to  30  feet  high  and  18  inches  in  diameter.  The  embankment  is  covered 
with  bushes,  leaves  and  dead  timber.  The  downstream  slope  varies  from  1 H:1V 
near  the  top  of  the  embankment  to  approximately  2.5  H:1V  near  the  toe  of  the 
slope. 


c.  Appurtenant  Structures.  A small  wood  frame  gatehouse  is  located  at 
the  toe  of  the  downstream  slope.  The  building  is  surrounded  by  saturated  silty 
deposits  and  discolored  water.  A gate  valve  is  located  inside  the  gatehouse.  The 
valve  is  partially  buried  in  silt,  as  shown  on  Page  2 of  Appendix  D.  The  crown  of  a 
cast  iron  pipe  buried  in  silt  is  located  approximately  10  feet  downstream  of  the 
gatehouse.  The  pipe  appeared  to  be  about  18  inches  in  diameter.  Seepage  was 
observed  along  the  toe  of  the  embankment  to  the  right  side  of  the  gatehouse.  The 
seepage  area  extends  5 to  10  feet  from  the  toe  of  the  embankment  and  is 
characterized  by  a band  of  saturated,  discolored  soil  parallel  to  the  toe.  The  flow 
along  the  toe  was  estimated  to  be  2 to  4 gallons  per  minute.  Downstream  of  the 
toe  is  an  area  of  standing  water  covering  about  800  square  feet.  Approximately  50 
feet  downstream  of  the  embankment  is  the  confluence  of  a tributary  stream  with 
the  outlet  channel. 

The  spillway  adjoins  the  left  abutment  of  the  dam.  The  spillway  is  a 
35-foot  wide  bridged  opening  with  concrete  abutments.  The  bridge  is  a dear-span 
structure  supported  by  steel  I-beams.  The  opening  from  the  spillway  crest  to  the 
low  chord  of  the  bridge  was  measured  as  4 feet.  Based  on  a review  of  old 
photographs  and  the  visual  inspection,  it  appears  that  the  present  spillway  surface 
is  a concrete  cap  placed  over  an  existing  masonry,  broad-crested  weir  with  a 
concrete  lip  at  the  downstream  edge  of  the  weir.  Concrete  training  walls  are 
constructed  along  the  sloping  downstream  face  of  the  spillway.  The  walls  constrict 
the  width  from  35  feet  to  approximately  25  feet.  The  weir  is  shown  on  ",rje  1 of 
Appendix  D. 


The  field  survey  of  the  top  of  the  dam  (Plate  5,  Appendix  E)  revealed 
that  the  underside  of  the  bridge  is  above  the  low  spot  on  the  top  of  the  dam.  A 
masonry  wall  is  constructed  along  the  right  bank  of  the  spillway  discharge  channel. 
The  wall  extends  about  50  feet  downstream  of  the  spillway  and  directs  flow  in  the 
discharge  channel  away  from  the  downstream  slope. 

d.  Reservoir  Area.  The  drainage  area  is  predominantly  meadow  and 
woodland  with  a small  number  of  residences.  Approximately  two-thirds  of  the 
drainage  basin  drains  through  Mountain  Spring  Lake  Dam.  This  structure  is  an 
earth  embankment  about  600  feet  long  and  10  feet  high.  The  dam  is  provided  with 
a masonry,  broad-crested  weir  28  feet  wide  and  3 feet  below  the  top  of 
the  embankment. 

e.  Downstream  Channel.  The  spillway  discharge  channel  appears  to  be 
an  excavated  earth  channel  with  a cobblestone  bed.  The  channel  overbanks  are 
heavily  overgrown  with  trees  and  brush.  The  channel  is  obstructed  by  several  fallen 
trees.  These  trees  would  not  affect  the  spillway  capacity. 

Gruber  Lake,  located  about  400  feet  downstream  of  Trout  Lake  Dam, 
is  about  £ mile  long.  Gruber  Lake  Dam  is  an  earth  embankment  about  15  feet  high 
and  300  feet  long.  The  dam  is  provided  with  a 45-foot  masonry,  broad-crested  weir 
constructed  approximately  3 feet  below  the  top  of  the  embankment.  The  town  of 
Appenzell  is  located  about  3000  feet  downstream  of  Gruber  Lake.  Several  homes 
and  a church  are  located  along  the  banks  of  Appenzell  Creek.  Failure  of  Trout 
Lake  Dam  would  cause  significant  property  damage  and  probable  loss  of  life. 


SECTION  4 

OPERATIONAL  FEATURES 


4.1  Procedures 

Based  on  the  review  of  information  provided  by  DER,  no  formal  operating 
procedures  are  established  for  Trout  Lake  Dam. 

4.2  Maintenance  of  Dam 


Attempts  to  contact  the  owner  of  the  dam  were  unsuccessful.  There  is  no 
evidence  that  maintenance  procedures  have  been  established  for  this  dam. 

4.3  Maintenance  of  Operating  Facilities 

The  only  operating  facility  associated  with  the  dam  is  the  gate  valve  for  the 
low  level  outlet.  The  operating  handle  was  not  in  place  at  the  time  of  inspection. 
The  owner  was  not  available  at  the  time  of  inspection;  therefore,  the  operating 
condition  of  the  outlet  could  not  be  assessed. 

4.4  Description  of  any  Warning  System  in  Effect 

There  is  no  evidence  that  any  warning  system  is  in  effect  at  this  site. 

4.5  Evaluation  of  Operational  Adequacy 

The  operating  condition  of  the  gate  valve  should  be  assessed  immediately. 
The  dam  should  be  monitored  during  periods  of  heavy  rainfall,  and  downstream 
residents  alerted  in  the  event  of  an  impending  failure. 
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SECTION  5 

HYDRAULICS  AND  HYDROLOGY 

5.1  Evaluation  of  Features 

a.  Design  Data.  Trout  Lake  Dam  has  a drainage  area  of  3.7  square  miles 
and  impounds  a reservoir  of  700  acre-feet.  The  spillway  is  a 35-foot  wide  concrete 
overflow  structure. 

b.  Experience  Data.  No  information  is  available  pertaining  to  maximum 
discharges  at  this  site. 

c.  Visual  Observations.  The  Spillway  Design  Flood  (SDF)  for  this  site  is 
given  as  a range  from  one-half  of  the  PMF  to  the  full  PMF.  Based  on  the  height 
and  storage  of  Trout  Lake  Dam,  the  high  potential  for  failure  of  Gruber  Lake  Dam 
following  a failure  of  Trout  Lake  Dam,  and  the  potential  for  damage  and  loss  of  life 
at  the  hazard  center,  the  SDF  was  determined  to  be  the  full  PMF. 

d.  Overtopping  Potential.  The  peak  inflow  and  outflow  rates  for  the 
SDF  were  determined  to  be  7950  cfs  and  7740  cfs  respectively.  Based  on  the 
hydrologic  analyses,  the  spillway  is  capable  of  discharging  approximately  25 
percent  of  the  PMF  without  overtopping  of  the  embankment  (see  Appendix  C for 
computations). 

e.  Spillway  Adequacy.  A dam  break  analysis  was  computed  to  evaluate 
the  increased  "hazard  to  loss  of  life  downstream  from  the  dam  from  that  which 
would  exist  just  before  overtopping  failure"  (ETL  1110-2-234,  10  May  1978). 
According  to  the  analysis,  failure  of  the  Trout  Lake  Dam  would  increase  the  depth 
of  flow  at  the  hazard  area  from  7.9  feet  to  12.7  feet  for  50  percent  of  the  PMF. 
The  peak  discharge  at  the  hazard  area  would  increase  from  approximately  3400  cfs 
to  approximately  14,600  cfs.  Failure  of  the  dam  is  considered  to  significantly 
increase  the  hazard  to  loss  of  life.  Therefore,  the  spillway  of  Trout  Lake  Dam  is 
classified  as  "seriously  inadequate." 
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SECTION  6 

STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability 

a.  Visual  Observations.  The  undulating  surfaces  of  the  top  of  the  dam 
and  both  slopes,  the  longitudinal  depressions  along  the  upstream  face  of  the 
embankment,  the  displaced  barrier  posts,  and  the  measured  variations  in  slope 
could  be  the  result  of  poor  compaction  during  construction.  Based  on  the  presence 
of  seepage  along  the  downstream  toe,  and  an  area  of  saturated  silty  deposits  and 
discolored  water,  the  above  noted  items  could  also  be  due  to  the  migration  of  fine 
material  through  the  embankment  or  foundation. 

The  heavy  cover  of  large  trees  on  the  downstream  slope  may  increase 
the  seepage  potential  through  the  embankment.  Uprooting  of  the  trees  by  high 
winds  could  cause  substantial  volumes  of  embankment  material  to  be  displaced. 

The  upstream  slope  of  the  dam  is  not  protected  against  erosion  from 
wave  action.  The  lack  of  slope  protection  could  be  partially  responsible  for  the 
depressions  along  the  upstream  face. 

The  spillway  appeared  to  be  in  good  condition  and  showed  no  signs  of 

instability. 

b.  Design  and  Construction  Data.  There  are  no  construction  and  design 
data  available. 

c.  Operating  Records.  There  is  no  evidence  that  operating  records  are 
maintained  for  this  structure. 

d.  Post  Construction  Changes.  The  spillway  has  been  reconstructed,  but 
no  records  were  made  available  describing  the  extent  of  this  or  any  other  changes 
to  the  dam  or  appurtenances. 

e.  Seismic  Stability.  The  dam  is  located  in  Seismic  Risk  Zone  1 of  the 
Seismic  Zone  Map  of  Contiguous  States.  A dam  located  in  Seismic  Zone  1 is 
generally  considered  to  be  safe  under  any  expected  earthguake  loading,  if  it  is  safe 
under  static  loading  conditions. 


SECTION  7 

ASSESSMENT,  RECOMMENDATIONS  AND  PROPOSED  REMEDIAL  MEASURES 


t 


7.1  Dam  Assessment 

a.  Safety.  The  visual  observations  and  review  of  available  information 
indicate  that  the  Trout  Lake  Dam  is  in  poor  condition.  The  many  deficiencies  and 
problem  areas  noted  in  Section  6.1.a  evidence  a lack  of  maintenance  and 
potentially  hazardous  structural  conditions. 

The  spillway  is  capable  of  discharging  25  percent  of  the  PMF  without 
overtopping  of  the  earth  embankment.  Failure  of  the  structure  by  overtopping 
would  significantly  increase  the  hazard  to  loss  of  life  downstream  of  the  dam. 
Therefore,  the  spillway  is  classified  as  "seriously  inadequate:,  and  the  dam  is 
classified  as  "unsafe(non-emergency)". 

b.  Adequacy  of  Information.  The  information  received  from  DER  is 
inadequate  for  relating  possible  design  and  construction  deficiencies  to  the  problem 
areas  observed  during  the  visual  inspection. 

c.  Urgency.  Further  investigations  and  recommended  remedial  measures 
should  be  implemented  immediately. 

d.  Necessity  for  Further  Investigation.  Further  investigations  are 
necessary  at  this  site.  Results  of  the  investigation  should  be  used  to  establish  if 
the  materials  are  satisfactory  for  the  embankment  as  constructed;  and  to  detect 
possible  fines  migration. 

7.2  Recommendations  and  Remedial  Measures 


a.  Facilities 


1.  A subsurface  investigation  should  be  initiated  at  several 
selected  sections  of  the  dam  to  include,  but  not  be  limited  to,  soil  borings  for 
determination  of  the  composition  and  in  situ  properties  of  the  embankment  and 
foundation  materials.  The  investigation  should  be  supervised  by  a licensed 
professional  engineer  experienced  in  the  design  and  construction  of  dams. 

2.  Piezometers  should  be  installed  in  the  boreholes  to  evaluate 
pore  pressure  development  throughout  the  embankment. 

3.  The  depressions  along  the  upstream  face  should  be  monitored 
to  determine  if  any  differential  movement  occurs. 

4.  The  areas  of  seepage  and  standing  water  should  be  monitored 
regularly  for  any  signs  of  increased  seepage  and/or  turbid  water. 

5.  The  trees  and  brush  growing  on  the  embankment  slopes  should 
be  cut  to  root  level  and  removed  from  the  surface  of  the  structure.  A further 
investigation  should  be  made  to  determine  the  extent  of  the  root  systems  before 
remedial  measures  can  be  recommended.  The  downstream  slope  should  then  be 
seeded  with  suitable  vegetation. 
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6.  The  upstream  face  of  the  embankment  should  be  provided  with 
slope  protection  to  inhibit  erosion  due  to  wave  action. 

7.  Areas  below  design  elevation  should  have  additional  fill  placed 
and  compacted  to  regrade  the  embankment  to  design  elevation. 

8.  The  mud  and  silt  should  be  cleared  from  the  gate  valve  and  the 
low  level  outlet  conduit,  and  the  operational  adequacy  of  the  outlet  system  should 
be  assessed.  A means  of  positive  closure  should  be  provided  at  the  upstream  end  of 
the  low  level  conduit. 

9.  The  spillway  capacity  should  be  increased.  Further  detailed 
hydrologic  and  hydraulic  studies  should  be  performed  prior  to  the  design  of 
additional  spillway  facilities. 

b.  Operation  and  Maintenance  Procedures. 

1.  The  outlet  gate  should  be  operated  periodically  to  insure 
proper  maintenance. 

2.  A downstream  warning  system  should  be  developed,  and  during 
periods  of  heavy  rainfall,  the  dam  should  be  monitored  and  downstream  residents 
alerted  in  the  event  of  an  impending  failure. 
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SITE  GEOLOGY 


Trout  Lake 


Trout  Lake  is  located  within  the  Pocono  Plateau  Section  of  the 
Appalachian  Plateaus  physiographic  province.  The  geologic  structure  at 
the  site  is  relatively  simple  with  thick  Pleistocene  deposits,  consist- 
ing of  till,  outwash  and  other  rock  debris  units  of  Wisconsin  glaciation, 
overlying  nearly  horizontal  beds  of  non-marine  red  and  gray  sediments  of 
the  Devonian  Cats  kill  continental  groups.  No  faults  or  major  structural 
defects  are  known  to  exist  in  the  buried  bedrock  in  the  vicinity  of 
the  dam  and  lake. 
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